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ABSTRACT: 

PURPOSE: To enable to form one or two uniform diamond 
films on both the 

surfaces of a flat substrate or on the surface of a 
complicated shape substrate 

by applying an AC electric field in a vacuum tank between 
two electrodes 

comprising a thermoelectron-emitting material capable of 
being heated by the 
application of a current. 

CONSTITUTION: Two mutually opposite filaments 1, 1 
connected to AC electric 

sources through supports 2, 2, respectively, are disposed 
in a vacuum tank, and 



a substrate 3 comprising a silicon plate loaded on a 
support 4 is placed 

between the electrodes . Raw material gases for 
synthesizing diamond are fed 

from a feeding port 5 disposed so as to spray on the center 
of the diamond- 
coating portion of a substrate 3 in the direction 
orthogonal to a line binding 

both the filaments 1, 1 to each other. Each filament 1 is 
heated by the use of 

a voltage-controllable AC electric source 6 through an 
insulated transformer, 

and an alternating current is applied between both the 
filaments with an 

output- controllable AC electric source 7 through an 
insulated transformer to 

produce discharge plasma in the raw material gases and 

synthesize diamond on 

the surface of the substrate 3 . 



COPYRIGHT: (C) 1 9 92 , JPO&Japio 



tmnm&mcA) ^4-132682 



®int.cL 5 mmm^ it^s#^- ®&m m 4 ^(1992) 5 b 6 b 

mess* 3tm-& m^mo?m. 3 (±5M) 



C 30 B 29/04 D 7158- 4 G 

J 7158-4 G 



dm S@ ^2-252962 











1 ^2(1990) 9 J322B 




©IS B 




n % 








®% B 


a # 










B 






IE — 


^ajm^ojm^2o#ife 




©m I 


a a 




r * - 






©ft 1 








i— 





n as * 



I . 38 


99 


© 




























V 




© 




*a & 






m 


2. « 




S3 


* 




*£ 


m 












CO 


K 




w 




fc 


25 




fc £ 




to 




m s 








« 


A 1 


6 


te 


* J8 






2ffi@ffc»Hb> « 




n 


fc 




Mi- 


£ 


n 




fp ft) 






cifci^-cs^ta 






A 




tt 


fc 






* * 




K 




M S 
























B * 


n 


fc 






* 


m 


fc 








y KtdtttS c 4 


* & 


M 












•f 




K 


o 


% t§ ^ s2 is a * 


(2) 


X 


58 




ft 


fc 


a 


% 


fc £ 




Al 




IN} as 


? 


A* 




» 


*> 


& 


te 


* ffi 


l£ 


* 


36S»fffcSIBL, 


« £ 


isn 


fc 










IS 


5? * 


HI 


ft) 


t 5 t i t: J: , Tg 






te 




A 


? 


ti. 


fc 


^ -f 




* 




# fc 




J8 




^ 




■» 




58 * 






i6, m « *s ^ ? ^ -7 


4» K 


B 






fc 


8 


» 




as fc 






* * y F * « t 4 


- fc 






m 


fc 








4 -v 








(3) 








ft 




© 


/ 


-< * 








» A 


□ 




a 


aa 


m 




Jb 


fc tt 






^rx«A&ta*3c5 



te W 


0 






r 






© 


52 


i% © 




ft 


* B# 131 W 


fc 




■e- * 






4: 








■r 




Sf * 


* 


1 4 fc 14 233 


fit 


© ^ ^ 




> 


K 


© 


^ 


t§ 






^ 


Si ■ 












S. 56 








m 


te 




















C £ 




± 


© 


m 








) 
























p 


© 






& JS 






fc m b , 




fc ¥ *fi 


tt £ 




© 


m 


aa 


* 




v> 


(St 




te 




tt © £ t* 


© 


^ flp fc 






fc 


? 










F 


m * 




fig 


■ff * « & 




v» ^ i£ 


fc 19 
































* 




m 


as 


) 


























? 










K 


© a 


ta 




IS ft « w 




@ U , 








f& 






A* 


te 




* ti 


r 




« . ^ n 




® i S> 








ir 






K 


t 




3? © 


« 


BE 


i K S It 




w ^> y 








K 






ffi 




& 


£ $ 






-H & fc 




x . m 


S XT 






Sb 






Si 




K 


Si t 




r 


& no -r n 




ye © j: 


^ fc 






































> 




ft 












* i& « * 




v -r fc 


% & 


t 










b 


-c 




* < 






Journal 


of 


Crvs- 


ta t 


Grow 


t h 


. 2 




96 


8) 


p 3 8 0 fc 








fc ffl ffl <t 


S * 


* m ^ fc m 


88 A 


fc * 35 






* %■ m u 




W te * 



- 2 - 



4-132682(2) 





B © 15 SB «8 58-135! 17^ £ ffl ?K 


* ft * 


<!: < x 


+ *vKt^Slti^ai«*2. £ ft fc *t L x ? 




* h £. « ® » C8 


6Kl*Vft : «*i;l/ti « A « © « K3 « 6 8-91 


I858-M0494^&«te**ft*z:£ < x * o 




» & * te 


**iafi**:fi8.***tf&ft* 




JM ft * S # si'fc *'S * x o ft * x'* a £ I * « 




® 8f a r = * - ^ * + * 


y k j 


x V o 1 . 4x 




Wo.2(1988>p30fc:7R S ft 5 £ £ < x 






* * m V^ 


■Tx *S8i>SeiS8!Sfc<fc 


K> if x 


* a e Ux 


*r ■< * * y K J x Vot.4x Ho.3CI983)p34fc**tl 


5> * * h 




© * T? 




* £T t < x #fc**tB£5B©i@6/rx©aS«&4* 


i' K * ft 




•Z if x 


* a s 


t» if 4 * * ^ K**j«t»»aftir#*if6n*. 


* ^ & © 










i 96 m ifi 








jB t 4 S « i L T (4 x S < .«* ® Journal of Crys- 


Jb E CD 


(S) © 7J 3c « t ?i y 






tftl Crowth. 62( 1381 )p21 9 K * * ft * # g* 3 © # 


Zfl {0 ?4 if 


X © ffl M 7) « H 0( * 1! 


* * © 




is n 6 * i= * n x v» * . a « ^ a *t us * * ft 


V» ft t> 




© 


f9 Sf ^ fi 


•C V 4 ^ & £ t T t*\ ft H t£ @ # 68 18 B0-221S35 


# fc i£ — 






b t % « 


*?&«fc**ft*^£ <, & 7 ^ b * & fi 


il ft fc *f 


Ux ft A > !fi d. TBi V 4 










S 3S S ?R (1987)p4fc 7F< <S 


ft ?> <fc 


te y a 


* 2 V^ii®t?5ftlS80-ll8693 C S ft 5 ^ t < & 




A r.C «S li m W" -k- Vi? M 1 7i 










i^tev-f ^ p ifi $ ^ 


T Str S 


* )A £x 


- 3 - 


S ft © 3? 


1A fat •# «*-. 4^ r»> x Wx v 

- 4 - 




* v K A 


*SH*§« t « £ i: *«■ t < te*o 


SB £ -tt* 1/ 










te «t *> "C 










5 o C © 


£#x ^ 


+ * y 




Jl © fc 16 , «jx.tf*fJx«©_Lia<MfcJS<x TS5« 


© IS # X 




I* & ft 


fc » A O 


te»<*w**j'KR*i£jjS*ftSJ:ifc**. 


* b x 




a *c # 


x © n 


* fc x «*«««©©;>?/£&:* 9Stt*1BtS-tfc 


© eft IS * 




« ^ . 






C fl 5 ffl ) 








ft «s l fc » ft x *«*ftfc^-f t*y ra©»* 






•c? # ^ 




tt*#<D**«K«*««*JS<tt&x S # © » 


35 * * © 




x * 


ft ? * X 




-r * * BE 


COT'v^-^Wf 


V. ft * 


» < 




jB * ft T 


*r*)x *©»PfcSfl:*H 


< C t 


K i ' T 




^ * * 


y K *t 6 SE * ft a . fi# 


J£ <t> y 


-Y +• t V 


#©£*?ISifc*«3-fc* r 'f * * v K 


K JR © K 




t i: t* 


Cb>« ^ 


t tfc* »> x » a; « * k a 


* «t t? A 




© 8 ffi 


ffl i B S 




M « ft 


Sx (b)ia « % © ss ft fc *r a ft *< * a x 


teiSft*2B0fifctt3ffl3fK:»Bt, S « # 


(OS ft 




& <- n ft « x « 


2 KiS©*ftfci*Hffin»fc*»«J8*»*WJ0l~ 


* * vr 


ft * . 






?E « *< "3 (ffKoa&fettSSffWc^ffiKSaS 


* c -c 


x #58«ft*x 83E©H0j§* 


» » * 


tai«a^*£i£K«k^,-Cx as»rtfc«A#ftt 


< St u 


fc^S, ElT©^5*fv:A 


-c c 


ft & © B3 


it 4 * * v K-ftj«fflK«#'3x*fcttW?'**-*'* 


» £ * W 


!» t * 5 i a a t » 


5 K i) 


^> © t? 



iaSf8ffi#Ea5c2lcf J>5©T, £ ft 

©»«*rx©«ft©#jpltt©iaJffleov*Tfe*'a 

fr e (0)0 w«jsic-9v>tiiafl:©s»»ttis£^ 
*t}g$|teM&U"Cteic> !3B©»ifcttSa-ettttv. 

ra * is < iic^T-gSKSg j^i. 

«^ter^5Xv*?8/fe^5Si&, ft ?S 7 S: fi* 
- 7 - 



4-132682(3) 



I t li, * £ 


ft * v 9 v » 9 v y X V s 


b 'J r 


A 9 # ■/ jr 7 


-r v % * x 9 A- v K ft f /v ^ 


- A 


to if © & *n © 


» a { # tr €» ft * . c h & o 


# W li 


fi£ & AU ft * 




at * ft 


& © 18 35 Sfr K 


■C*f#*SfS{c&t>toA*&ft 


*s 7- * 


fifc ftl -t a B * 


5giy?©.fc-5teiffiSfc<fc*)ft*S 


7- a* m 


« *4 * 3to ft U 




b L -c 


a « v « » « 






& t k & as 




v\ r 2S 








( 32 JS 01 > 






3? tfr 01 1 






s 1 




KB© 


85 B& HI * ^ * 


. -T *> % s & <£ tS C K * ■£ 


f ) * 


7 4 5 * V 




o ft; 


A* * ffl » * * 


2*«)7 < 5 > y h 1 tSB 


t s £ 


ft £ © 7 -* 7 




« ea 


S fc fi I2it 


v C J Olliii, 03 1a* G> U >) 




A> £ to * s # 


3 * 19 fc . gt £ If ^ © y 




v K 6 ffi ^ 


tt *f x © # A » * 2 * © 7 < 


? > V 



- 8 



Xr^j&tSff:©^^ t- x K*«mtfc 

x»AP5*^lrfii)ni, ?H 2 BI t* 3£ J£ # I 
tjBv>6ftfc»S^5 *^?£3=#3SiSiSS5©t8SE 
H t? * * . a*©7**j«yb I <± * tt 9 v x 
*^Ufc*I£W«©nfflEto328SSS&6 I; T Jfl » J 
ft> S # © 7 * h © [8! (± & & h :? v 7 £ 

*Lfcm#aS&©5IflEtt3c:&iSi£7 r £ Jg l£ 
*< ft AJ * ft 4 „ 

^4 * * x K 6 ffi © ¥ W A I, -c x * * 2£ m ft 

Kl *4 # * £ L X s J* * v=£r«*#3»l<!:-H&fl;lS35 
* & & 3*\t *S^3O0jtl©8ga*fcr #7. » A 

OOPaK ^ ft © ■& , 2 # © 7 < ^ p« y * iffi S fc 
J; 9 » 2000t i t , j?j 7 ^ <? s v hfiflfcX 

*©7^5>Xh©fifIK*^Tv ^5X"7fcSi 
ftfcS<*t*7 -f 5> v h & © a Sf S5 * J; y / 7 
- 9 - 



Xv*6©ii*g«tJ?S*rt5©r*«?)f, 
©iflKWiJ:SStS^*33K^-*c t ft: J: , 

fflfcAi KSKlt. Cft ic J: 9 I0«f ffl <0 m 

ftfcfc»> »WJft3#te* 0*itt^^fc« 

*3SK^©fie^j*©«^LT v «ffla«*fr, 

«5ffl*fTn>fc» ^©^fffi, / f ^ t x r K At 5 
»HI8AlSltfc7^*/>'hl)||k)f< 1 «-©K*J 
fl»fcSS<^^3-ftfc/r», S » ^ ^[ KS L 7 t t , 

v hflf«i6a H «bft;v>7 ^ 7> v h ffl ^ £[ ft s flj 
^*<^<to0v I t A< , t S f fc i ^ ^ o g 
- 1 0 - 





• 




n fc m * 




# SI n tz 1z X> s iB*l* ? ^5 / > ^ 


M fc 9 * 


b 


tt * o fc y * v * v *• «j -e £ * *. fc 


^ + * 




F©J9*to»*>*«ifctffc£fcfc«fc** 


© * * 


• 




3* * & 2 






3* 2 © 




Iti M ^ U r S g 12iix 2J 6 26»t, £ J3 








iltt 


© 


3B k y ^ FR©iltf?«fc. 


fit 3ft © 35 




©«*te«:*rx©«*i*«*** ^ tt 


* y © 


82 


*ifc;tfratt#**fc». * y k * * © 






«s#esai^#es 4 -c is — p •* 


•V * V K 


* 




te tt * 






* b fc «* 




fc . KSII«lsH>t*lv8»tS 


o i ^ te 


3 


*©7 4 7 * v \ I * « b x * © # r$ 


fc 3 # 3 


* 


Hv^, ? «&b-ci*e« 




7 4 7* 




h £ ft x 4ttS#£ft&&^*-. #" 


x m a p 


6 


i*e**ni 20 •©«**«**■ 3 e @f 


te K it 


n 





- 1 1 



4-132682(4) 

ttbfcv&ft©**9l&*fttip&*t&£<!><t& 
E * n fc « 

5B*ffi©ffi»©*»JSH**t, H + 6 tt 7 < 9 / 
y h Jn *ft ffl IS S? . 7tt3*©?Y5^^H!IlK = 

* + * y rd«»**nT, * & s w * 







Pa*-C»Stbfc© 


*> . 






y 


* @ 


# 3a! fc * 5E * S # 300 >l © 8£ 




A 


p * 




b , 


n 


# * 


lOOOPa £ b 


fc 


o * 


V> 3 * © ? -/ 5 








S ».« b » * 


© 


U R 


* » 2000 1C i: t fc 


© * 




3 * 


© 7 * v > y 


b 








it 


o S 


» tt 3 *: © 7 


4 


$ * 


y t W to 5ft ft * * 


rf 7 








y 




&©»9*»fc«fc*> 


m m 






© 7? * 5 »« . 


3£ 


» © 




m © 


If) 


* 


»«t 5 il i 


fc 




800- 900TJ fc « o 


fc . 


y 




* y K ^ J& S5 


m 


«t> at 


*T*»A»*10i» 


« fc 


m 


# « 






fc if 


*©«**#:»« 


b fc 






K i 9 * y K 




fir © 


33«£**fct>fc») 


kj - 






•v * y r « « 



1 2 



at8-i*t*fc. *fc> C*l*«V>-CfV 




US SI v 


ft A © tt S£ MS 08 


2 -C ffl V> 


& n fc « « ^ ? 


X 


y * 1BX£ fftS 7* ? 20000rp«> 




v 58 * 


ffl s « © »i er 


* 75 -r » 


a * * i tt ^ * 


7 


3fi ») ® H i80o»«/* m» «j a * a # 2o»«© « ft -e 




> y h 


x 2 tt 7 ^ 5 / 




« x 3 tt & W x 


4 


Mbfcit*, 400««Wbfc»feXI**»«^i? 


* 


» S » 


^ & x 5 tt if 


X » A U 


x e tt ^ ^ ? / 


y 


->fc. chicwi. jr-f 






J% 3E SS * S* v 7 


tt tk * m 


35 S£ * SS * m -t 




«^^»^y k * *©«ftctt(HJ«HftftT 


39 


















« a a 


# as ± 


w to m : 





( 58 W © 














* 58 « 


© # 




fc 


J: *V 


tt 


» flS^^jLc;-/*^©^ 






< 


b 






©»n*s?KWfc*^fl: 


b fc 7 7 






m 


* ^> 


< 


* c * # -o » « bfc*»o 




b ?> 




fc 


^ & 


tt 


a»©sss**^tt«* 


«: tt © 


£ t* 


© 










a -r * c 


t fit 




* 






K » _h # « to # 


£ -t? * * 














4. 0 85 © 


m m 


U 










5B i ta tt 


* 58 


m 


© 


^ 1 


© 




g 0-« « 


ra , 




2 


Hi tt 




W«lTTffl»-^?>^fc«* 


-f 7 X V 


56 * 






as © 




fiEH t ^ t . *fc» ?B3 


H tt * 58 


W © 


35 


2 


© * 


m 





4-132682(5) 




—589— 



